Choledochostomy drainage of bile by means of a T-tube frequently is established following surgery of the biliary tract, and often such drainage is maintained for periods ranging from several weeks to several months. During this time only small amounts of bile, usually quite deficient in bile salts (1, 2) , enter the intestine. Replacement by oral administration of bile is indicated. A method for large-scale preparation of desiccated bile has been reported, and average analyses of desiccated gallbladder bile of the hog have been presented (3) . Such preparations of desiccated bile are being used with success in replacement therapy (4) and for symptomatic treatment of patients with gastrointestinal disorders associated with biliary insufficiency (5) .
Bile acids of man, the ox, and the hog consist of a steroid nucleus possessing a carboxyl group which usually is conjugated through amide linkage with glycine or taurine. In bile of man and the ox approximately 50 to 75 per cent of the total quantity of the bile acids 2 is conjugated with glycine and the major portion of the remainder with taurine (6) . However, this proportion is somewhat variable, and often a considerable fraction of the bile acids is in the "free" or unconjugated form (7) . By contrast, the bile acids of hog bile are conjugated solely with. glycine (6, 8) .
The bile acids of these 3 animals differ also in the nature of the steroid nuclei and in the relative proportions of these bile acids present in the bile. The principal bile acid (steroid nucleus) of hog bile is a-hyodesoxycholic acid (3,6-dihydroxycholanic acid) (8) . The principal bile acid in bile of man lAided by a grant from Parke, Davis and Company. 2 It is customary to refer to the bile "acids" in bile although it is understood that at the pH of bile these acids are almost completely ionized as anions which are matched by sodium, potassium, and calcium cations. and the ox is cholic acid (3,7,12-trihydroxycholanic acid), but important amounts of desoxycholic acid (3,12-dihydroxycholanic acid) and chenodesoxycholic acid (3,7-dihydroxycholanic acid) also are present (9, 10) . Hyodesoxycholic acid has not been found in bile of man and the ox, and cholic acid is absent from the bile of the hog.
In view of the qualitative and quantitative differences in the bile acid composition of bile of various animals, it is important to have information concerning the utilization of various bile acids as a guide to adequate replacement therapy in human patients with biliary insufficiency. In previoius communications (11, 12) we have reported ex, periments which have demonstrated very efficient enterohepatic circulation of foreign bile acids in animals with experimental biliary fistulae. The present paper is a description of studies on the administration of desiccated bile of the hog and the ox to human patients with choledochostomy drainage.
EXPERIMENTAL
Cholic acid and total dihydroxycholanic acids 8 were determined by methods which we have described previously (12, 13) . The method for determining "cholic acid" yields the sum of free cholic acid, glycocholic, and taurocholic acids. Desoxycholic acid was determined by an adaptation of the procedure of Kaziro and Shimada (14) . The reaction with benzaldehyde was conducted in 23 N sulfuric acid instead of the more concentrated acid specified by Kaziro and Shimada, thus minimizing interference by chenodesoxycholic acid. In order to attain greater specificity and eliminate interfering substances, the reaction was applied to the dihydroxycholanic acid fraction which was separated from cholic acid and from the monohydroxycholanic acid fraction by the pro-3 The dihydroxycholanic acids which have been isolated (9, 21) from bile of man are desoxycholic acid and chenodesoxycholic acid. Hyodesoxycholic acid of hog bile also is a dihydroxycholanic acid (8, 15) . Our method for the determination of "total dihydroxycholanic acids" (12) yields the sum of these 3 acids.
802 cedure which we have described previously (12) . Optical density measurements were made with a filter photometer at a mean wavelength of 620 my.
For the determination of hyodesoxycholic acid a sample of bile estimated to contain 25 to 75 mgm. of this acid was extracted and hydrolysed, and the dihydroxycholanic acid fraction was separated by the method previously described (12) . The dihydroxycholanic acids, including hyodesoxycholic acids, were oxidized by chromic acid to diketocholanic acids as described previously (12) , a proportionately larger amount of chromic acid being required because of the larger sample. The diketocholanic acid fraction was dissolved in glacial acetic acid, and the optical rotation (D line of sodium) was determined in a polarimeter equipped with a micro tube of 1 decimeter length requiring 1 ml. of solution. Then hydrochloric acid was added to the solution to a concentration of 0.5 per cent by volume, and the solution was boiled for 1 hour under reflux. During this process, the 3,6-diketocholanic acid (resulting from the oxidation of hyodesoxycholic acid) underwent rearrangement to 3,6-diketoallocholanic acid. The solution was evaporated to dryness in vacuo; then the residue was dissolved again in glacial acetic acid and brought to a volume equal to that used in the initial polarimetric measurement. The optical rotation of this solution was determined, and the initial quantity of hyodesoxycholic acid in the sample was calculated from the change in optical rotation which accompanied the rearrangement of 3,6-diketocholanic acid to 3,6-diketoallocholanic acid. This method is specific for hyodesoxycholic acid inasmuch as the other diketocholanic acids (resulting from the oxidation of the other dihydroxycholanic acids) do not undergo such rearrangement. Calculations were based upon determinations with standard amounts of hyodesoxycholic acid which were carried through the same procedure, the "unknown" being referred to polarimetric values which were obtained with standards of nearly the same concentration. This method utilizes principles which were described in the studies of Windaus et al upon the constitution of hyodesoxycholic acid (8, 15) . Following the polarimetric measurements, a portion of the diketocholanic acid fraction was used for determination of the total diketocholanic acids from which the total dihydroxycholanic acids originally present in the sample could be calculated.
Total bile acids were calculated as the sum of cholic acid and the total dihydroxycholanic acids. This calculation of the "total bile. acids" left unaccounted the traces of monohydroxycholanic acids and keto bile acids which have been found in bile.
Total conjugated bile acids and tauro-conjugated acids were determined essentially by the method of Schmidt and Dart (16) . Glyco-conjugated acids were calculated by difference between the total conjugated and the tauro-conjugated acids. The patients studied in this report were all treated for obstruction of the common duct. duct by means of a T-tube. Patient F. W. was in exceedingly poor shape when operated upon; the gallbladder was removed and drainage instituted by a large tube placed in the dilated cystic duct. Bile was allowed to flow unimpeded into a sterile bottle with a vent as described by Richey (17) , the bottle being placed a few inches below the level of the patient. The few inches which the bile flowed by gravity through a large tube was not considered sufficient to obstruct the flow by causing collapse of the tube.
The collection of bile in these cases could not be considered as complete. However, since there was no impediment offered to the outflow of bile, it is to be presumed that very little bile found its way into the duodenum and that most of it was collected. That this assumption is valid has been corroborated by the fact that hyodesoxycholic acid, a bile acid not found in significant quantities in man, was recovered almost quantitatively through the drainage tube after administration to the patient by mouth. It was not possible to control each study, and the possibility of partial recoveries introduces the probability of error. Those errors which are due to incomplete recoveries would tend to give lower values than actually found. Accordingly, in considering the data presented on recoveries of bile acid, it must be recognized that there is a possibility that they may be somewhat low rather than high.
DISCUSSION OF RESULTS
The excretion of various bile acids in the choledochostomy drainage bile of these cases can be discussed more clearly by dividing the presentation into a section on the excretion in the absence of orally administered animal bile and a section on the excretion during administration of bile. Eleven cases were studied, but this report is confined to a discussion of 5 cases which were investigated in greatest detail and which illustrate the principal observations and conclusions which were derived from the entire series.
( (1) , and a similar delay in synthesis of "bile acids" was observed in some of the more severely obstructed cases of Greene et al (18, 19) by application of an analytical method of somewhat questionable specificity. In the cases studied in the present in-vestigation all of the various bile acids were entirely or nearly lacking from the bile excreted during the first few days following the operation. However, the excretion of desoxycholic acid and the total dihydroxycholanic acid fraction (which includes desoxycholic acid) was resumed somewhat earlier than the excretion of cholic acid. By means of other analytical methods, Breusch and Johnston (20) obtained evidence for a similar effect. The more rapid appearance of the dihydroxycholanic acids was particularly striking in the case of A. M. (Table IV) , but was less marked in the cases of C. D. and C. M. (Tables I and VI) . In all cases in which both the total dihydroxycholanic acid fraction and desoxycholic acid, a specific member of that fraction, were determined, the quantity of total dihydroxycholanic acids exceeded the amount of desoxycholic acid. This is evidence for the presence of one or more additional members of the dihydroxycholanic acid series. Inasmuch as Wieland et al (9, 21) have isolated chenodesoxycholic acid,5 a dihydroxycholanic acid, from gallbladder bile collected from cadavers, it is likely that the differences between our figures for total dihydroxycholanic acids and the corresponding figures for desoxycholic acid are a measure of the amounts of chenodesoxycholic acid present. However, as mentioned below, in order to obtain values for chenodesoxycholic acid in those cases in which hog bile was administered to the patients it would be necessary also to subtract the figure for hyodesoxycholic acid since this bile acid is included in the dihydroxycholanic acid fraction. The traces of "hyodesoxycholic acid" recorded in Table IV for periods in which hog bile was not administered to this patient correspond to "blank" values obtained with the polarimetric method for the determination of this bile acid and probably do not represent the presence of true hyodesoxycholic acid in these samples. 6 Wieland isolated this bile acid from the bile of man in 1924, and he gave it the name, anthropodesoxycholic acid. Windaus in the same year announced the isolation of the identical compound from the bile of the goose and named it chenodesoxycholic acid. No general agreement regarding the name appears to have been reached, but the name proposed by Windaus seems to be favored since the prefix, cheno, was used first by Heintz and Wislicenus in connection with an imperfectly characterized acid which they isolated from bile of the goose in 1859.
Average figures for these "blanks" were used in correcting all values obtained for hyodesoxycholic acid by this method.
The biliary excretion after approximately the twentieth day following the operation probably represents an approach to normal hepatic bile, at least in a few of the cases in which there appeared to be minimal liver damage from obstruction and cholangitis. The extent of such damage is difficult to assess, but, of the cases studied in greatest detail, it would appear that C. D. (Tables I and  II ) most nearly attained a normal state of biliary However, these authors stated that the method which they used for determination of "desoxycholic acid" was not specific for that acid and probably included chenodesoxycholic acid, lithocholic acid, and possibly other bile acids of unknown nature. A considerable fraction of the bile acids excreted by C. D. (Table II) was unconjugated during the first 10 days following the operation, but the percentage of the total bile acids in the conjugated form rose to 85 during the latter part of the period of drainage. The average ratio of glyco-conjugated bile acids to tauro-conjugated acids was 1.3: 1 in the bile of C. D. during periods when hog bile was not administered.
In the case of C. M. (Table VI) with apparently greater liver damage than C. D., recovery of the synthesis of bile acids was delayed longer, and the bile acid concentrations attained after 40 days were approximately 1/2 those which occurred in the bile of C. D. after 20 days. During the first 3 weeks following the operation, the bile excreted by patient C. M. contained much sediment, and it was pale brown in color and possessed an offensive odor. Thereafter, there was progressive improvement in the appearance of the bile, and after approximately the thirty-fourth day, the bile was fairly clear and of normal appearance. This improvement in the appearance of the bile was accompanied by a rapid increase in the excretion of bile acids. Excretion of desoxycholic acid and other dihydroxycholanic acids (presumably chenodesoxycholic acid) by C. M. was resumed before the excretion of cholic acid. However, on days 39 and 40 the proportion of cholic acid to desoxycholic acid to chenodesoxycholic acid was 3: 1: 0.7 which is in good agreement with the proportion found in the case of C. D. As late as the fourteenth and eighteenth days following the operation, 56 and 49 per cent of the total bile acids were unconjugated, but the percentage of unconjugated acids had decreased to an average of approximately 11 at the end of the period of drainage (calculated from the data for days 39 and 40, during which ox bile was not administered). At this time the average glyco/tauro ratio was 1.91: 1 (Table VII) .
Patient A. M. (Tables IV and V) was in rather istered. In the case of A. M. (Table IV) , hog bile was administered daily, as recorded in column 2, from the twentieth to the twenty-eighth day. The drainage bile was pooled for the intervals shown in column 1, and the average daily volume and average daily excretion were calculated. The average excretion of hyodesoxycholic acid by this patient was 78.5 per cent of the amount administered. In Tables II and V it can be seen that in the 24-hour period following administration of hog bile there was an increase in the ratio of glycoconjugated acids to tauro-conjugated. Inasmuch as hyodesoxycholic acid of hog bile is conjugated solely with glycine, this increase in the glyco/ tauro ratio of the drainage bile, together with the excretion of hyodesoxycholic acid, suggests strongly that glycohyodesoxycholic acid was absorbed from the intestine and excreted unchanged in the drainage bile. The efficiency of utilization of this foreign bile acid by these patients appears to be somewhat less than the efficiency with which glycocholic acid was handled by hogs with biliary fistulae (12) . However, it is doubtful whether the bile collected by drainage through a T-tube represents the entire biliary secretion even under carefully supervised conditions. It was of considerable interest to study the enterohepatic circulation of bile acids in these patients. The hyodesoxycholic acid of hog bile provided a "tracer" for study of such circulation since this bile acid is foreign to the normal biliary secretion of man. These studies were conducted as described in our paper on enterohepatic circulation in hogs (12) . Following oral administration of hog bile containing the quantity of glycohyodesoxycholic acid recorded in column 1 of Table III , the external choledochostomy drainage tube was clamped shut in order to direct the flow of bile into the intestine. Following the period of circulation recorded in column 2, the clamp was removed and the bile was collected for a 20-hour period for determination of the amount of hyodesoxycholic acid remaining at that time (column 3). The percentage loss of glycohyodesoxycholic acid is recorded in column 4. Even after 4 days, some of the hyodesoxycholic acid remained in the circuit. Again the efficiency of circulation was somewhat less than that of the hog, but, nevertheless, such circulation provides an important mechanism for the conservation of bile acids.
Inasmuch as the bile acid composition of ox bile is very similar to that of man, it was more difficult to assess quantitatively the effect of administration of ox bile to these patients. However, it is appar- Administration of either hog bile or ox bile to these patients produced an increase in the volume of bile excreted during the ensuing 24 hours. The question of the effect of the administration of animal bile upon the synthesis of bile acids by the patient is important but is difficult to decide from our data inasmuch as the synthesis of bile acids was increasing progressively in most of the cases before animal bile was administered. The quantity of bile acids excreted per day can be calculated from the corresponding data for the volume of bile and the concentrations of the bile acids. Such data for the quantity of bile acids excreted in the bile per day are recorded for three of the cases in Figures 1 to 3 acid excretion are presented which have been "corrected" for the excretion of the bile acids contained in the administered animal bile, thus yielding data for the production of bile acids by the patient. It can be observed from these corrected curves that administration of bile of the ox or the hog did not depress the production of bile acids by the patients although there was a slight leveling of the slope of the curves in the case of A. M. (Figure 2 ) who received the largest doses of hog bile. On the other hand, there appears to have been some stimulation of bile acid production in the cases of C. D. (Figure 1 ) and C. M. (Figure  3) . However, such a conclusion would seem to be unwarranted from the limited data available in view of the difficulties mentioned above. In the case of C. D. (Figure 1 ), the sharp increase in excretion of bile acids upon administration of hog bile might have been due to release of a slight obstruction to the flow of bile as a result of the pressure of the increased bile flow caused by the administered hog bile. However, the increase in concentration of the bile acids, in addition to the increase in volume of bile excreted, following administration of hog bile (Table I) , is somewhat suggestive of a stimulatory effect. Nevertheless, if such an effect occurred, it must be assumed that it persisted after cessation of hog bile administration in view of the continued increase in the concentration of the bile acids (Table I ) and of the maintenance of the quantity of bile acids excreted (Figure 1 ). In the case of C. M. (Tables VI and  VII and Figure 3 ) there was progressive increase in the excretion of bile acids throughout the period of ox bile administration, and the production of bile acids by the patient was maintained during the 2 days of observation following cessation of ox bile administration (corrected curves of Figures  3) . Again, stimulation of bile acid production cannot be claimed since similar progressive increases in bile acid production have been observed in other patients during periods in which ox bile was not administered. During the period of observation this patient did not attain so high a level of bile acid excretion as did patients C. D. and A. M., but, as mentioned previously, the bile of this patient was quite abnormal during the first 3 weeks (improving slowly thereafter) suggesting a pathological state of the liver or bile ducts, or both.
While the possible stimulation of bile acid production by administration of animal bile to these patients cannot be decided conclusively from these data, it seems desirable to emphasize again those effects which are demonstrated unequivocally, i.e., the increase in volume of bile-flow and the absorption and reexcretion of the bile acids supplied in the animal bile. The intestinal absorption of these "foreign" bile acids by the patients suggests that these animal biles can be used successfully in replacement therapy. Additional evidence of their successful function in replacing the bile of the patient has been provided by observations of increases in the values for prothrombin assays during periods when animal' bile was administered.
In previous papers (12, 13) we have demonstrated that normally the concentration of cholates in blood of the peripheral circulation is less than 1 mgm. per 100 ml., but appreciably greater concentrations of cholates appear in peripheral blood of men and dogs with biliary obstruction (13, 23) except in those cases in which the obstruction is of such duration that the damaged liver has lost the ability to synthesize cholates. However, even in the latter condition, the oral administration of cholates to animals with biliary obstruction is followed by the appearance of cholates in the circulation (12, 13) . In Table IX there are recorded the results of analyses for cholates in blood samples obtained from a patient with biliary obstruction.
This patient (C. S.), a 45-yr.-old black male, had had a cholecystectomy performed 6 months previous to admission, and'an attempted drainage of his common duct one month after the cholecystectomy because of increasing jaundice. Following his operation a small amount of bile drained from his wound but his jaundice did not disappear. At the time of admission his skin had been markedly icteric for 6 months, he had had frequent intermittent attacks of upper abdominal pain associated with chills and fever, and suffered intense itching. His stools had been persistently acholic.
Shortly after admission the Van den Bergh was direct, immediate with 9.3 mgm. bilirubin per 100 ml. of blood. He was operated upon 37 days after admission and no evidence of the common duct was found.
There was a small scarred area in the hilus of the liver from which thin, pale green bile was aspirated. The duodenum was sufficiently mobilized to permit direct anastomosis, over a pezzar catheter, with the hepatic duct, the catheter being brought out to the anterior abdominal wall through the stomach. Drainage of bile through the catheter was continued for 6 weeks. The catheter was then removed, and within 24 hours drainage from the wound had stopped. Samples were obtained during pre-and postoperative periods and during the administration of desiccated bile of the hog and the ox. During the thirty-sixth to the eighteenth day before the operation there was a decline in the concentration of cholates in the peripheral blood which probably was indicative of a decline in the ability of the liver to synthesize cholates. This decline in the concentration of cholates occurred during a period when desiccated hog bile was being administered orally. However, hog bile does not contain cholates (8, 12) , and our method (13) was specific for the determination of that bile salt, either unconjugated or conjugated with glycine or taurine. At the time of these studies, we did not have available a method for the determination of hyodesoxycholates in blood; therefore, we were un-able to study the interesting question of the possible appearance of that bile salt of the hog in the peripheral circulation of obstructed patients receiving hog bile by mouth. On the eighteenth day (pre-operative), administration of hog bile was discontinued. During the period from the thirteenth to the sixth pre-operative day, a daily oral dose of 1 gram of desiccated ox bile (which contains cholates) was administered. The concentration of cholate in the peripheral blood had risen to 7.69 mgm. per 100 ml. by the eighth pre-operative day. Administration of ox bile was discontinued on the sixth day before operation, and at the time of operation the concentration of cholate had declined again to 1.91 mgm. per 100 ml. of blood. After removal of the obstruction by operation, the concentration of cholate in the peripheral circulation remained low even when large doses of dried ox bile were administered orally.
SUMMARY
Bile samples collected post-operatively by choledochostomy drainage from a series of 11 cases were analyzed for cholic, desoxycholic, and total dihydroxycholanic acids and for glyco, tauro, and total conjugated bile acids. A period of 10 to 20 days after operation usually elapsed before resumption of synthesis of these bile acids by patients whose biliary tracts had been severely obstructed. In some of the cases, the excretion of desoxycholic acid and the total dihydroxycholanic acid fraction was resumed somewhat earlier than the excretion of cholic acid. In most cases; a considerable fraction of the bile acids was unconjugated during the first week or two following the operation, but usually recovery of the ability to conjugate the bile acids (with glycine or taurine) did not lag far behind recovery of the synthesis of the steroid nucleus of the bile acids.
After a recovery period of 20 to 25 days, the average proportion of cholic acid to desoxycholic acid to chenodesoxycholic acid was 3: 1: 0.75 in the bile of a patient with apparently minimal liver damage. Similar proportions between these bile acids were obtained for most of the other cases during the late post-operative period, but the absolute concentrations of the bile acids were smaller in the bile of those patients with the greatest liver damage.
Oral administration of desiccated gallbladder bile of the hog to these patients was followed by the biliary excretion of hyodesoxycholic acid, a bile acid which normally is foreign to the bile of man but which is a principal component of hog bile in which it is found conjugated with glycine. There also was an increase in the glyco/tauro coefficient which suggests that glycohyodesoxycholic acid was absorbed and reexcreted unchanged in the drainage bile. This foreign bile acid was handled fairly efficiently in the enterohepatic circulation, a portion remaining in the circuit even after 4 days.
Following oral administration of desiccated gallbladder bile of the ox to these patients, there were increases in the excretion of cholic and desoxycholic acids which were proportional to the amounts of these bile acids in the administered ox bile.
Preparations of desiccated bile of the hog and the ox provide a convenient and effective means for replacement of bile during choledochostomy drainage. Both preparations are well tolerated, both stimulate an increase in the volume of bileflow, and both provide bile acids which are effective in supplementing the output of bile acids by the patient, apparently without inhibiting the synthesis of bile acids.
Cholates normally are present in blood of the peripheral circulation in concentrations less than 1 mgm. per 100 ml., but the concentrations increase appreciably when the biliary tract is obstructed unless the synthesis of cholates is decreased by liver damage. Even in the latter case, the oral administration of cholates, or ox bile containing cholates, produces an increase in the concentration of cholates in the peripheral circulation in contrast to the absence of this effect when the biliary tract is not obstructed.
CASE HISTORIES Case 1.-F. W., a 53-year-old white male, entered the hospital 5-11-40 because of fever, chills of 5 days' duration, and epigastric pain for 3 days. He had noticed a yellow tinge to his skin for several days. More than a year previous to this time he had stopped eating pork; over this same period he had suffered heart burn regularly. He had lost 25 pounds in the past year.
Temperature 100.80, pulse 100, respiration 20, blood pressure 106/60. Icterus was obvious. There was rigidity in the right upper quadrant with tenderness in this area. The liver was 2 cm. below the costal margin.
There was a right inguinal hernia present. There was stasis dermatitis on both legs.
Van den Bergh 1.3 mgm., direct; blood urea nitrogen 143; serum albumin 4.6 per cent, globulin 4.0 per cent. Urine showed only faint trace of albumin consistently. Hb 11.5 grams, RBC 2,240,000, WBC 6,400, polys 85 per cent. Opaque shadows in flat film suggested gallstones. The patient was treated symptomatically, given blood transfusions and fluid by vein. Despite the high, maintained blood urea the patient appeared moderately improved, and it was believed that the high urea was associated with liver disease.
Operation was performed on 5-21-40, at which time a lobulated scarred liver was found. Marked adhesions were present about the gallbladder and common duct. The gallbladder was exposed with some difficulty. It contained numerous small stones. I5espite the need for common duct exploration, on account of the difficulties encountered, it was decided to drain the common duct through the dilated cystic duct. The proximal portion of the gallbladder and the cystic duct were sutured about the tube for future use if needed. Bile readily drained from the tube. The patient was given several transfusions of whole blood post-operatively. His Case 3. C. D., a 58-year-old white woman, was admitted to the medical service because of severe epigastric pain of 1 day's duration. This was but one of many repeated similar attacks which she had had for the preceeding 7 years. These attacks usually began as pain in the epigastrium or in the right upper quadrant. There had been no jaundice noted, but there had been chills and fever on occasion, and she had noted dark urine.
Temperature 98.40, pulse 98, respiration 20, blood pressure 130/70, weight 881A pounds.
On physical examination there were definite tenderness and slight rigidity of the right upper quadrant. The right kidney was palpable and there was tenderness in the right costovertebral angle. The liver was palpable 2 centimeters below the costal margin. Other positive findings were a right inguinal hernia and external hemorrhoids. Icterus was not obvious clinically. The Kline test was negative, hemoglobin 11 grams RBC 4,340,000, WBC 11,800, polys 86 per cent. Serum albumin 3.5 per cent, globulin 1.6 per cent, van den Bergh 0.6 mgm. per 100 cc. Flat film of the abdomen revealed 2 large radiopaque shadows which were interpreted as gallstones. Barium study revealed diverticula of the duodenum. Intravenous pyelogram revealed nothing unusual.
Immediately following admission, pain and tenderness subsided, but 11 days later she had pain in the epigastrium, vomiting, and return of tenderness associated with chills and a fever of 1030. This promptly subsided to recur 2 days later. Similar but milder attacks occurred every 2 to 4 days thereafter until she was operated upon 1-8-40. At operation a contracted thickened gallbladder was found with a 11 cm. stone imbedded in the fundus. The common duct measured more than 2 cm. in diameter and was filled with a large, putty-like mass, greenish brown in color, which formed a cast of the common duct. This material was removed, the duct washed clear, and a large T-tube placed in the common duct. The gallbladder was removed. The liver was found to be large and extendedexamination he was found to be markedly icteric and the skin and mucus membranes were quite dry. Temperature 990, pulse 100, respiration 22, blood pressure 100/70. Moist rales were present over the right base posteriorly. The patient was treated symptomatically. He was given 0.4 gram pig bile t.i.d. with several experimental preparations of vitamin K given orally.
Just preceding operation, which was performed on 1-17-39, the prothrombin was 58 per cent, hemoglobin 12.6 grams, WBC 7,800, van den Bergh 0.75 mgm. At operation the liver appeared but slightly enlarged, was paler than normal, and the capsule was moderately thickened.
The gallbladder contained numerous stones and was removed. The common duct was thickened and admitted the index finger easily. Three stones were removed from the duct, following, which the probe passed easily into the duodenum and into the liver. A T-tube was sutured into the common duct and brought out through the abdominal wall. Following operation he had no unusual difficulties and was discharged in good condition.
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